We evaluated the use of a stemmed acetabular component in the treatment of severe acetabular deficiency during revision and complex primary total hip arthroplasty.
We evaluated the use of a stemmed acetabular component in the treatment of severe acetabular deficiency during revision and complex primary total hip arthroplasty.
There were 31 hips of which 24 were revisions (20 for aseptic loosening, four for infection) and the remainder were complex primary arthroplasties. At a mean follow-up of 10.7 years (6 to 12.8), no component had been revised for aseptic loosening; one patient had undergone a revision of the polyethylene liner for wear. There was one failure because of infection. At the latest follow-up, the cumulative survival rate for aseptic loosening, with revision being the end-point, was 100%; for radiographic loosening it was 92% and for infection and radiographic loosening it was 88%. These results justify the continued use of this stemmed component for the reconstruction of severe acetabular deficiency.
The management of severe acetabular deficiency at revision or complex primary total hip arthroplasty remains a complex problem. 1, 2 Cementless, hemispherical ingrowth acetabular components are considered the gold standard by most arthroplasty surgeons in these difficult cases. 3, 4 The results of cemented or uncemented acetabular components for contained defects has a success of 90% at ten years in several series. 5, 6 However, the treatment of uncontained defects remains a dilemma. The various treatment options range from the use of uncemented, hemispherical ingrowth acetabular components, or cemented components, to complex reconstructions with bulk allograft or antiprotrusio rings, or cages, all with equivalent results. 3, 7, 8 We describe our experience using a stemmed acetabular component with non-structural allograft in patients with major acetabular bone loss.
Patients and Methods
A total of 30 patients (31 hips) were operated upon between December 1991 and September 1997. All operations were undertaken by the senior author (PWH). Six patients died from unrelated causes. The remaining 25 hips were reviewed clinically and all 31 hips were reviewed radiologically.
There were seven men and 23 women with a mean age of 70.2 years (28 to 86). There were 24 revision procedures. Four were two-stage procedures for deep infection; 20 were undertaken for aseptic loosening, in 16 of which both components were revised. There were seven complex primary procedures. The details of the revised components and the diagnosis in those patients undergoing primary arthroplasty are shown in Table I . Acetabular defects were determined from both pre-operative radiographs and operative findings and were classified according to American Academy of Orthopaedic Surgeons (AAOS) classification 9 (Table II) . There were three hips with type II, 18 with type III A and ten with type III B defects. There were no cases of pelvic discontinuity. This implant and technique were used when the extent of an uncontained defect precluded impaction grafting with cement, and there was less than 50% host bone contact for a hemispherical acetabular component. Morcellised, fresh-frozen, nonirradiated femoral head autogenous bone allograft was used in all revision cases and autograft in the primary arthroplasties. 10, 11 Clinical evaluation included the Harris hip score and radiographic evaluation the criteria of Harris 12 and Johnston et al. 13 Assessment of migration was made using Sutherland's criteria.
14 Radiolucency at the prosthesis-bone interface was assessed by the criteria of DeLee and Charnley. 15 Graft incorporation was judged by the criteria of Conn et al. 16 The graft-bone junction was assessed for homogenicity of bone density, continuity of trabecular pattern, lack of collapse, return of graft density towards normal and obliteration nHip of the graft-bone interface. A non-continuous radiolucent line of < 2 mm in one zone was considered 'possible loosening', a non-continuous radiolucent line of > 2 mm as 'probable loosening', and a continuous radiolucent line, or significant migration of > 5 mm was considered 'definitely loose'. Principle of surgery. McMinn, Grigoris and Roberts 17 devised the stemmed acetabular component, and observed that the bone between the ilium and ischium anterior to the greater sciatic notch was usually intact even in severe acetabular deficiency. Its stem provides initial stability while the hydroxyapatite coating acts as a scaffold for bone graft, thereby facilitating reconstruction of the centre of rotation of the hip. Pelvic discontinuity is considered an absolute contraindication for the use of this prosthesis. Operative technique. We used an extended posterior approach in all patients. The failed prosthesis was removed and the acetabulum cleaned of debris, cement and fibrous membrane. It was then evaluated for the nature and extent of any bone deficiency. The greater sciatic notch was exposed subperiosteally and a guide wire was passed into its centre from the anatomical centre of the acetabulum using a jig. Post-operative protocol. After ten days of bed rest subsequent mobilisation was partially weight-bearing for two months and fully weight-bearing thereafter. All patients received peri-operative antibiotic prophylaxis, and adjusted low-dose warfarin and arteriovenous foot pumps for thromboprophylaxis. They were assessed clinically and radiographically at six weeks, three months, six months, and annually thereafter. Statistical analysis. The Wilcoxon test was used to assess the difference in the pre-and post-operative values. For each set of data the mean and standard deviation were calculated. Values for p < 0.05 were regarded as significant. A Kaplan-Meier survival analysis was also performed 18 with three end-points: revision for aseptic loosening; revision for aseptic and radiographic loosening and revision for any cause and radiographic loosening. For these, 95% confidence intervals (95% CI) were calculated.
Results
No patient was lost to follow-up. Six had died from unrelated causes; they were asymptomatic at the latest followup. Clinical. The mean follow-up was 10.7 years (6 to 12.8). The mean Harris hip score improved from 42 (14 to 51; SD 12.5) pre-operatively to 84 (64 to 94; SD 9.4) (p < 0.001) post-operatively. There were 15 excellent, nine good, six fair and one poor result. The patient with a poor result developed a recurrence of deep infection, which subsequently required a further revision. Radiographic. Migration of ≥ 5 mm, or a continuous progressive radiolucency at the graft-bone junction was considered an indication of failure. Analysis of the immediate post-operative radiographs showed that all reconstructions had a near-normal restoration of the hip centre with < 10 mm of proximal placement. By the latest follow-up the acetabular component had migrated proximally by a mean of 3 mm (1 to 5; SD 1.02). Proximal migration was seen in the first post-operative year and no hip with a migration < 5 mm was associated with a poor result. One component migrated > 5 mm and subsequently required a revision for sepsis. Radiographs showing a) pre-revision aseptic loosening with severe osteolysis, and b) a 13-year post-operative view with a stemmed acetabular component in place, graft consolidation, and no loosening. Radiographs showing a) pre-operative avascular necrosis of the right hip and aseptic loosening of a left Ring total hip arthroplasty, and b) 11.5 years later with bilateral stemmed acetabular components, graft incorporation and no loosening. The centre of rotation of the hip (side-to-side difference) improved from a pre-operative mean of -11.5 mm (5 to 21; SD 1.97) to a post-operative mean of 2.5 mm (0 to 8; SD 0.67) (p < 0.001). There was dramatic restoration of medial bone stock, which improved from a pre-operative mean of 1.5 mm (-9 to -5; SD 1.47) to a post-operative mean of 11 mm (5 to 12; SD 1.67) (p < 0.001). There were five partial, non-progressive radiolucencies of < 2 mm; three in zones I and III, one in zone II and one in all three zones.
In terms of graft incorporation, one patient had probable and one had possible loosening. No patient had definite loosening.
All hips showed graft trabecular continuity with host bone at a mean of 18 months (15 to 24). There was excellent restoration of medial and superior bone stock, although the lateral, unloaded graft was partially absorbed in three hips. This resorption was without any ill effects and did not affect the survival of the prosthesis (Figs 1 to 3) . Kaplan-Meier survival analysis. Taking revision for aseptic loosening as the end-point, there was 100% survival at 10.7 years (6 to 12.8). With revision for aseptic loosening and radiographic loosening as an end-point, there was a 92% survival at 10.7 years (95% CI 88 to 96) (Fig. 4a) . When revision for any cause (sepsis) and radiographic loosening was taken as an end-point, the survival was 88% at 10.7 years (95% CI 82 to 91) (Fig. 4b) .
No patient had a revision for aseptic loosening, although one had revision of the polyethylene liner for wear nine years post-operatively.
Discussion
Inadequate bone stock is a major problem in both revision acetabular surgery and complex primary total hip arthroplasty. Many treatment options are available. Cemented acetabular revisions are associated with high failure rates. 19, 20 Cementless acetabular components give excellent results. 21, 22 Satisfactory results have also been reported with reconstruction rings 23, 24 particularly in the reconstruction of severe acetabular bone defects with insufficient rim to support an uncemented component. Structural allograft, which provides early support and restores bone stock has been associated with premature failure. 25, 26 Poor results follow the use of oblong acetabular components and bi- polar hemiarthroplasty in the treatment of massive acetabular defects. 27, 28 It is difficult to compare results from various series due to differences in the classification systems and migration measurements which have been used to assess acetabular failure. Some previous results are shown in Table III .
Although, cemented revisions may remain appropriate for the minimally-damaged acetabulum the results of uncemented components are dramatic and have been reproduced by several authors. 3, 4, 21 Rosenberg 21 found that 90% to 95% of all acetabular revisions could be treated with a hemispherical component. Furthermore, cementless components give an option of finetuning the reconstruction by the use of modular polyethylene liners with variable offsets and lips. Contraindications to the use of cementless acetabular components include lack of intrinsic mechanical stability, less than 50% host bone contact, radiation necrosis or pelvic discontinuity. Gerber et al 8 reported that the results of Ganz reinforcement rings were best in type II and type III defects when the medial wall was intact and considered the device to be inappropriate in type IV defects. It appears that no implant can give universally good results in type IV defects (pelvic discontinuity).
Eisler et al 29 reported poor results with a stemmed acetabular component in 26 reconstructions (two primary and 24 revisions), with a mechanical failure rate of 43.8% at three years. However, this was a multicentre study involving five centres and nine surgeons; seven acetabular reconstructions were for type IV defects, a contraindication to the use of this prosthesis. Furthermore, one acetabular reconstruction was performed in a patient with metastatic disease who was more likely to have a poorer outcome than other patients. The authors also encountered intra-operative problems with positioning of the guide wire in ten cases, creating a problem with centralisation of the acetabular component and reported penetration of iliac bone in four patients, which might have resulted in a lack of primary stability.
Our results are comparable with those for uncemented, hemispherical components.
The strengths of our study are that it is a single-surgeon study in which all the patients were independently reviewed and none was lost to follow-up. The reliability is high and the worst-case scenario for survival was 96.8% at a mean follow-up of 10.7 years. 30 Stem fixation provides initial stability, alleviating the need for structural bone graft and morcellised bone graft, known to be excellent biological filler, is used to restore bone stock.
The principle of this surgery is based upon the fact that the bone between the ilium and ischium around the greater sciatic notch is usually spared in severe deficiency and the stem gains its initial stability here. The outcome is related to the initial stability of the stem obtained at operation. 17, 29, 31 Thus, pelvic discontinuity is an absolute contraindication to the use of this implant.
The stemmed cup is technically difficult to implant, the main reason being the difficulty in gaining sufficient exposure place the initial guide wire. These results justify its continued use.
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